SUMMARY
The use of extradural opioids for treatment of postoperative pain has been established since Behar, Magora and Olshwang used extradural morphine in 1979 [1] . Initially, excellent results were claimed [2] [3] [4] [5] with few side effects, but subsequent reports were less favourable [6, 7] . This has led to the belief that opioids cannot be given safely unless the patient is monitored in an intensive care unit (ICU), thus limiting the number of patients who might benefit from this form of analgesia [8] . The Joint Working Party Report on Postoperative Pain [9] suggested that certain provisions and resources should be made available on designated wards to care for patients receiving extradural opioid analgesia.
This report describes 800 patients given extradural diamorphine, administered by specially trained nursing staff on selected surgical wards. The aim of this prospective study was to audit the efficacy and safety of extradural diamorphine in a district general hospital where only minimal monitoring facilities were available and yet where an effective form of postoperative analgesia could be administered.
PATIENTS AND METHODS
All patients who were to undergo lower limb joint replacement, major abdominal general and gynaecological surgery, and thoraco-abdominal surgery, were visited before operation. After careful explanation by the anaesthetist, extradural diamorphine was offered for postoperative analgesia. This service was also made available to patients suffering from major trauma. Exclusion criteria included patient refusal, anti-coagulant therapy and local or generalized sepsis.
In this audit no attempt was made to standardize anaesthetic technique. The extradural catheter was inserted by the anaesthetist before or after induction of anaesthesia and in most cases local anaesthetic was injected through the catheter as a supplement to general anaesthesia. The first dose of extradural diamorphine was given when the patient had awakened from the general anaesthetic. If local anaesthetic had been given during operation, the trained recovery staff were encouraged to give the first top-up of diamorphine. If the extradural had not been used during operation, the anaesthetist gave the first dose of diamorphine while the patient was in the recovery area. According to the nature of the surgery, the patient was then transferred to the intensive care unit or, after 1 h of observation, returned to the surgical ward where the nursing staff had received training in the use of extradural diamorphine.
Early experience showed that diamorphine 2.5 mg provided acceptable analgesia. Therefore, the top-up dose of diamorphine was prescribed as 2.5 mg diluted in normal saline 10 ml, to be given every 2-3 h as required. For clarification, these instructions were written on a separate drug treatment chart. This was accompanied by a chart on which patient details and ventilatory frequencies were recorded at 30-min intervals throughout the duration of the extradural. Both charts contained prescription for naloxone 0.2 mg to be given i. presence of respiratory depression. Where analgesia was considered by the patient to be inadequate within 20 min of extradural diamorphine, a further top-up could be given within 2 h, after consultation with the anaesthetist. Papaveretum i.m. was prescribed as rescue analgesia if the second top-up dose was found to be ineffective after 1 h, with continued 30-min observation of ventilatory frequency. The patients were visited after operation for assessment of analgesia and to give reassurance to the nursing staff. The on-call anaesthetist was informed of the presence of patients with diamorphine extradurals by a notice board in the anaesthetic department. After removal of an effective extradural, the patient was given oral analgesia. The subjective quality of the analgesia provided was assessed by the patient using verbal rating scale (VRS) (nil, poor, satisfactory, good and excellent). This was recorded on the chart by the nurse. In addition, any side effects such as urinary retention or incontinence, pruritis, nausea and vomiting were recorded. Ventilatory frequency was recorded for 6 h after the last dose of diamorphine.
Training of nursing staff
Qualified nursing staff attended a lecture on the management of diamorphine extradurals; this included the anatomy and physiology of the extradural space, the pharmacology of local anaesthetics and diamorphine and the top-up procedure. Emphasis was placed on the need for close observation and careful documentation, and the management of respiratory depression.
Our definition of respiratory depression was ventilatory frequency less than 10 b.p.m., in which case the staff were instructed to wake the patient; if this failed to produce an increase in frequency they were to assume that the diamorphine was responsible. The procedure for managing respiratory depression was to administer 40 % oxygen via a face Satisfactory analgesia was achieved in 94.6% patients (table III) .
Of the 43 patients in whom adequate analgesia was not achieved, nine (20.9%) had received thoracic extradurals (table IV) .
The incidence of side effects is shown in There were seven patients who required naloxone. All had lumbar extradurals (table VI) . DISCUSSION We have shown that a nurse-administered service for topping up diamorphine extradurals can be established safely on designated surgical wards in a district general hospital. The study represents the largest series reported on the use of postoperative extradural diamorphine. A wide range of patients have benefited from a form of postoperative analgesia which could not have been offered if observation in an intensive or high care unit was obligatory.
The analgesia achieved in more than 94% of patients was described by them as satisfactory or better. Of those who felt that analgesia was less than satisfactory, more than 20% had received thoracic extradurals. It has been shown in other studies that analgesic requirements are greater after thoracic operations, but there is also a greater risk of respiratory depression when opioids are used in the thoracic extradural space. From experience in this study, we feel that bupivacaine offers better analgesia for thoracic extradurals. This finding has been supported by Torda and colleagues [10] .
The incidence of urinary retention in this study is comparable to that of others using extradural morphine [11, 12] . Of those patients who reported nausea or vomiting, 0.9% (seven patients) had undergone orthopaedic procedures, and it was felt that prophylactic antiemetic treatment was unnecessary. Nausea occurred within 30 min of the extradural diamorphine top-up. This incidence is similar to that in Jacobsen and colleagues' study [13] , in which both i.m. and extradural diamorphine were associated with an incidence of nausea of 36%.
Pruritis occurred in 22 patients (2.75 %). Lanz and others [14] demonstrated a dose-dependent relationship, and the low incidence seen in our study is probably accounted for by the low dose of diamorphine used.
There was an initial reluctance by the nursing staff to accept a new analgesic technique. However, this was overcome by the ease of administration, the necessarily close observation of the patients and the low incidence of respiratory depression and other side effects. The benefit to the patient of closer monitoring by the nurses on the ward ensured frequent appraisal of pain relief and analgesic requirement. This may not have occurred if i.m. opioids were given.
The Royal College of Nursing views the practice of topping-up extradurals as an extension of the nursing role, requiring a recognized period of training and a proven level of competence. In Salisbury, a certificate of competence was issued to every nurse completing the training. A survey of qualified hospital nursing staff showed support for the concept of a nurse-based extradural analgesic service. In fact, most of those interviewed felt that such training should be compulsory [15] .
Early experience demonstrated that, if respiratory depression were to occur, it would be seen whilst the patient was still in the postoperative recovery area and that it would develop gradually over the course of 1 h. Our postoperative facilities, as in many district general hospitals, do not include individual patient pulse oximeters and therefore we instituted half-hourly observation of ventilatory frequency, which also forms part of the recommendations of the Joint Working Party Report on Postoperative Pain [9] . Of the seven cases of respiratory depression, all occurred in the recovery area or in the intensive care unit and within 1 h of the patient receiving diamorphine. The first two patients received more than the recommended dose of extradural diamorphine. No respiratory depression was seen subsequently with the usual dose of 2.5 mg in these patients. All other patients received the standard dose. In the next three patients, interaction with opioids given either as premedication or during operation was assumed to be the cause of respiratory depression. In each instance, depression was reversed rapidly and completely by naloxone, with no adverse effect on analgesia. This emphasizes the need to observe these patients in the recovery area for at least 1 h after the first top-up, and before discharging the patient to the ward. The sixth patient with respiratory depression had a long history of respiratory disease requiring steroid therapy and had undergone ventilation for 3 days when one dose of naloxone was needed during weaning from ventilation. The seventh patient illustrates the risk of respiratory depression with extradural opioids following dural puncture. We believe that the following recommendations should be included with those of the Working Party with regard to the use of extradural diamorphine:
(1) Preoperative opioids should be avoided [16] . ( 2) The use of opioids during operation should be avoided by the use of loca] anaesthetic agents via the extradural catheter. (3) A dose of diamorphine 2.5 mg should not be exceeded. (4) The use of extradural opioids after dural puncture should be avoided.
With these precautions, it is our opinion that the management of patients receiving extradural diamorphine top-ups in surgical wards is safe, provided that the first dose is given in the recovery area and that the patient is observed there for a minimum of 1 h or in the ICU. An adequate level of ward staffing has not been established in our hospital, but the nurse in charge of the ward is given notice of the return of a patient with an extradural in situ, and the option of declining to use the extradural route if the quantity and quality of nursing staff is not available.
